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摘  要 
I 












鉴 DICE 模型、FREE 模型和 MARKAL-MACRO 模型的方法，建立中国的“人
口—经济—能源—CO2 排放”系统动力学模型，利用情景分析法对不同发展模式
下的能源消费与碳排放进行仿真。综合考虑气候变化约束和环境容量约束，应用





量约束，分析不同方案下 CO2 排放的可能满意度。 
仿真结果表明，在不同的发展模式下，中国未来 CO2 排放峰值分别是 130.43




















China is the country that emits most CO2 in the world. Energy-related CO2 
Emissions contributes most share of total emissions. As a developing country,China is 
undergoing urbanization and industrialization on an unprecedented scale, urban 
infrastructure construction is further strengthened, and people’s consumption level is 
constantly improved, which need huge amounts of energy, and will emit more CO2. 
The atmosphere temperature rises when the CO2 concentration increase. As a major 
emiter, China’s per capita historial total emissions is low, so China should combat 
climate change in accordance with the principle of common but differentiated 
responsibilities and respective capabilities in long-term cooperative action in the 
world. 
China’s energy consumption and CO2 emissions were analyzed from the 
perspective of urbanization, industrialization ,environment restrain,with the methods 
of System Engineering, Demography, Development Economics, Environmental 
Economics. The concepts of population gravity center and economic gravity center in 
geographical information system were cited in the paper, to modify the gravity model 
in traditional population migration,and study migration from rural to urban in China 
with the modified gravity model. Chenery Model was used to analyzed the 
relationship of urbanization and industrializationin China. DICE model, FREE 
modeland MARKAL-MACRO model were used to establish “population-economics- 
energy- CO2 emissions”system dynamics, to simulate energy consumption and CO2 
emissions in different development model. Different emissions programs were 
compared with the Possible-Satisfiablity Method. 
The innovation of this paper: to analyz energy consumption and CO2 emissions 
from the perspective of urbanization, industrialization, environment restrain; to 
establish “ population-economics-energy-CO2 emissions ” system dynamics; to 
estimate peak value and peak time of the CO2 emissions; and add environment restrain 















The simulation results showed that, peak value of the CO2 emissions in China 
were 13.0 Bt, 11.4Bt, 9.5Bt，peak time were 2041, 2037 and 2029. Environment 
restrain on energy consumption and CO2 emissions is more strict than the restrain of 
climate change. So in energy saving and CO2 mitigation, the restrain of environmental 
pollution should be considered adequately except the restrain of climate change. 
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